I. INTRODUCTION
The investigation herein reported was undertaken to determine whether or not certain theories of the dietetic causation of dental caries are supported by actual findings. Such theories have frequently led to the unproved contention that desirable results may be achieved by the modification of a supposedly pernicious regimen in the national dietary. Usually, these general statements have been brought forward in uncritical anticipation of such changes; so far, however, as the literature of the subject reveals, the hypothetical results of such changes have not been verified by sufficient observation.
Of the many theories which have invited attention, only two of the best known are the subject of this investigation. The first is the 405 "physiological" oral hygiene thesis as defined by Wallace (9) , which may be summarized as follows: Caries is initiated by acid fermentation of sticky foods which adhere to the teeth. Cleaning the teeth after meals prevents such fermentation. The same result is effected by mastication of "natural" foodstuffs which are detergent, and preferably acid in reaction, at the termination of each meal. "Physiological" oral hygiene so maintained will prevent dental caries. This study seeks to determine whether or not this thesis is substantiated by a careful statistical survey.
The second theory examined is very popular: Indulgence in sugars leads to dental decay. Whether or not a minimal use of sugar is found to lower the incidence of dental caries is the second object of this inquiry.
This study has been made on children of pre-school age, namely, under six years. There are three advantages in studying this period: it is an age of mass incidence of dental caries; it is the age of relatively simple dietaries; it is the age when dietaries are fairly well ascertainable. In addition, Kansas City, Missouri, where this survey was made, offers an opportunity for study in children of this age not found elsewhere in the country. It has been through the fullest cooperation of its Children's Bureau, a publicly supported civic institution, that the conduct of the study was possible. This is the only city that has been wise enough to continue, on its own resources, the admirable physical survey of children of pre-school age first established by the national government in all parts of the country during the war.
The particular theses will be detailed later. They have been selected not only because they are representative of current thought on this subject, but because they are the most susceptible of investigation by the statistical method.
II. METHOD OF STUDY
The examinations were made in good daylight in the course of complete physical examinations by well-trained medical men. Only a few were asked to cooperate in this study, and each one showed interest and thoroughness. The examiners bared the teeth with ordinary tongue blades. Each tooth was observed separately, and the 406 RELATIONS OF DIET TO DENTAL CARIES findings dictated to a secretary, who recorded them on cards ( fig. 1 ). Many of the mouths were checked by the writer, who found that the examinations were made and recorded accurately. In some doubtful cases the writer improvised probes of splinters from the tongue blades for corroborative instrumentation.
It is definitely admitted that the method is not above the criticism that dental instrumentation was not used; the incidence of the caries found should doubtless have been greater. However, a collateral an error by this method in only 8 per cent of the number of mouths examined and in only 0.5 per cent of the number of teeth. The opinion of a dentist (5) , in constant observation of children's mouths, was expressed as follows:
"In general, any cavity in a deciduous tooth, detectable by a dentist only, will become distinctly obvious to the untrained eye before another two months passes, if it is not treated." This report, then, relates to gross caries, obvious to careful direct inspection without dental instrumentation.
Following the physical examination and the dressing of the children, the child and the mother came to the writer, who inquired in detail from the mother into the child's dietary. The clinical analysis was made as the mother talked, and the entire dietary for that child was 407 classified before the next case was taken up. Somewhat over an average of five minutes was given to each mother.
All interpretations have been made conservatively in order to strengthen their validity. Six classifications have been made. Class A consists of the cases of children on physiologically unhygienic diets. It is aimed to include in class A only diets of distinctly unhygienic nature, as defined from the point of view of Wallace. Thus, a child who eats a cracker or a cookie two or three times a day, never chewing on an apple, orange, or the like between meals, would come into class A. Had he eaten only one apple a day, he would come out of class A and fall into class C, the indifferent group. Class B, the hygienic group, consists of those children who daily eat detergent food between or after meals, and who do not even once a day use anything which might stick to the teeth and there undergo acid fermentation. The addition of a cracker a day, or of a piece of candy, or the like, to the diet of these children would put them into class C, regardless of the number of apples, oranges, or pineapples consumed daily between meals.
Class C, the indifferent group, comprises the great majority of children. It 
is intermediate between classes A and B.
Class D includes children that use excesses of sweets, or (as estimated) more than fifty pounds of sugar a year. Class E consists of children that use a minimum of sweets, or (as estimated) less than sixteen pounds of sugar a year.
Class 0 is made up of children that use sweets in moderation; that is (as estimated), between sixteen and fifty pounds of sugar a year.
III. USE AND ARRANGEMENT OF DATA
The data, after collection and analysis as described, were separated into age groups for each school district. A cumulative report covers the first twenty school districts, representing 1,068 cases. All data are represented on the accompanying tables and graphs. In each table, the upper figure in a pair shows the number of mouths actually represented in the group; the lower figure gives the percentage represented by the number immediately above it in the corresponding total. The percentage in parenthesis, in each instance, represents the ratio of a corresponding total above it to the total number for the 4108 RELATIONS OF DIET TO DENTAL CARIES year, or other corresponding group, which may be easily inferred in any case.
In this study a carious mouth is a mouth presenting one carious area, or more, obvious enough for detection by direct inspection without instrumentation, as before described.
A previous report (8) detailed the findings relative to the incidence of dental caries, regardless of diet, in these young children.
The findings have been arranged by ages of the children studied. Although dental caries is not wholly absent in the tots less than two years of age (four cases), the incidence rises sharply at the 3-4 year period and is high thereafter. For this study, therefore, the 3-6 year period may be considered the age of the mass incidence of dental caries for the deciduous teeth, and has been designated the "caries period." For this reason all the data of these three years are given collectively and are summarized in each report. The most significant of the data presented should and do fall within this period, as we shall see.
IV. "PHYSIOLOGICAL" ORAL HYGIENE AND DENTAL CARIES
Interesting speculations, by various thinkers, have evolved numerous logical and enticing theses regarding dietetic causation of dental caries. Several are the product of reasoning from physical, chemical, and microscopic data that are both valid and widely known. Most of the data relate to the work of such authorities as Pickerill (7) , Miller (6) , Williams (11) , and Gies (3) . They have done fundamental work.
In the main, these theses may be represented by a quotation from a government bulletin on "Child care" (10):
"Dental decay results from the acids produced by the fermentation of food particles remaining in the mouth after eating. Soft, sweet, sticky, and pasty foods fill the recesses between the teeth or any irregularities, where they readily ferment. For this reason, when foods rich in starches and sugars have been eaten alone, or at the, close of a meal, it is most important to scour the teeth and rinse the mouth with especial care. The daily use of some hard foods, such as raw fruits like apples or pineapples, celery, toast, and other wholesome but resistant foods, aids in keeping the teeth and mouth clean." 409 Wallace (9) has given as detailed, as emphatic, and as decisive a treatment of this subject as any writer. In consequence, his particular thesis of "physiological" oral hygiene has been selected as an object of this inquiry. In section VII of this paper, his point of view will be adequately presented by extensive quotations from his work, "Child welfare." Postponed to that section also is the detailed analysis of the cases observed and the discussion of thelogic of the statistical method employed.
Close examination of the figures, in the cumulative report of the 1,068 cases, gives no findings that definitely support the thesis of "physiological" oral hygiene of Wallace, apparent support given it by figures for the last three years of pre-school age notwithstanding. The findings in the "end-results period"-five to six years of agestrongly suggest that the conclusions of Wallace are not confirmed by actual experience. This is warranted, so far, at least, from the present critical study of a clinical-statistical nature. Children of that last age, who have been on such diets as those advocated by Wallace, present no other results for caries than do their fellows of the same age who live on indifferent diets, or than those living on diets decidedly unhygienic as defined by the thesis under study.
V. SWEETS AND DENTAL CARIES
That present-day indulgence in sweetmeats is a factor that is largely responsible for the high incidence of dental caries in civilized communities is a thesis now so commonplace that it has well-nigh become a dictum with authority. Kirk (4) says:
The evidence is almost overwhelming that the inordinate and increasing habitual use of sweets by civilized children is a custom pernicious alike to the integrity of their dentures and to their general health."
Fones has written (1):
"When we consider that dental caries can only be produced from starch and sugar, and that the starch must be converted to dextrose before it can be converted into lactic acid, it is quite truthful to make the statement that all dental decay is produced by sugar. In the Bridgeport schools we are using this truism in the following jingle:
'Children you should learn the truth; Nothing but sugar decays a tooth.' "
RELATIONS OF DIET TO DENTAL CARIES
The details of this study of sweets and dental caries are presented in section VII. Briefly stated, they indicate almost a complete reversal of the findings to be expected, if a minimal use of sugar prevented caries and a maximal use of sugar induced it. VI. SWEETS PLUS "PHYSIOLOGICAL" ORAL HYGIENE AND
DENTAL CARIES
In view of these adverse findings, it seems well to determine whether a combination of "physiological" oral hygiene plus a minimal use of sweets will give other results. Analysis of the data, as will be shown in section VII, gives none. No protection from caries was found in the group of children whose diet was the combination supposedly most advantageous; "physiological" oral hygiene plus a minimal use of sweets had no advantage, so far as protection from dental caries was concerned, over the opposite extreme of dietary. i. The Logic of the Statistical Method This is a statistical report. Statistical inquiry is of definite value, if the logic of the method is not abused. It is definitely understood that proof or disproof, of the absolute validity of hypotheses which relate to dental caries, cannot be established by statistical methods alone. Notwithstanding this, it is believed that critical consideration of such theories may advantageously be based upon a carefully controlled statistical survey of the effects of their application. The justification of these theories is materially strengthened, or weakened, as data from a large number of cases are found definitely to bear out, or not to bear out, the predicted advantages.
The larger the group investigated the greater the validity of the deductions. The interpretation of a large mass of data will be but slightly influenced by limited additions. It is understood, then, that this report, based on only 1,068 cases, must be looked upon as a preliminary statement. Although these thousand-odd cases may 411 RIJSSEL F. RYPINS reasonably be considered representative, investigation of five or ten thousand more cases is desirable.
si. Use of an Arbitrary Food Classification
With special reference to the thesis of Wallace, the foods have been divided into four types, as follows: Particular note was made of the time the foods were used in relation to meals. Those used during the meals are represented by + signs to the left of the vertical line on the card ( fig. 1 ); foods used at the end of a meal or between meals ("piecing" between meals, as the mothers term it) are represented by + signs to the right of the line. Clinical quantitation is represented on the four-plus basis, a convenient device widely used in clinical medicine. In this study a piece of bread, cookie, or the like, eaten less frequently than every day between meals, would be represented by + for diet-type I to the right of the corresponding line ( fig. 1 ). If it were eaten daily, it would be represented by ++. If it were eaten twice, almost every day, it would receive ++ +. If more than twice every day, it would be marked + + + +. Likewise, in diet-types III and IV, + + would represent a raw apple or its equivalent eaten every day. Less would be indicated by +; more, by + + +; two or more apples every day, by ++++.
In diet-type II, + represents not more than a level teaspoonful of sugar or its equivalent three times a day. By actual measurement this is less than sixteen pounds of sugar a year. Three heaping 412 RELATIONS OF DIET TO DENTAL CARIES teaspoonfuls a day, or the equivalent (about fifty pounds a year), is represented by + +. More is recorded as + + + -or + + + +, as the amounts indicate. The data thus recorded were then classified into groups, as shown below. (The horizontal lines indicate that any amounts of the corresponding food types may be used.) iii. "Physiological" Oral Hygiene and Dental Caries The theory under analysis is adequately represented by the following quotations from Wallace (9) that explain his dietetic philosophy. ". . . Between the age of two and two-and-a-half years, food of a still more detergent nature should be introduced into the dietary, so that each-meal will terminate in such a way as to leave the mouth physiologically clean. To reduce this conception to a practical form, fresh fruit should be introduced into the dietary in such a way as to terminate each meal.
The type of meal, then, which is required for oral hygiene and the prevention of dental diseases should be fully developed at the end of the second, or at latest at the end of two-and-a-half years-that is to say, the bulk of the food should require and stimulate thorough mastication . and food of a detergent nature should terminate the meals" (p. 15).
Is".kow (OQlaYvoV T1103M30AĨ 3 %4s 00 go . gt \sons S1001MOR Food should be of such a nature or the meal so arranged that the mouth and teeth will be left physiologically clean at the end of the meal" (p. 37). ". . . Since the teeth of animals and primitive man are kept in a hygienic state by their foods, it is a simple guide to say that food in its natural condition will, if taken at the end of a meal, leave the mouth clean. For various reasons I have drawn attention to the value of uncooked fruit for this purpose . . ." (pp. 37-38).
"That the gustatory secretions should be stimulated at the end of a meal not by sweets, but by food of a natural, hygienic, or detergent nature, is evident to all who admit the principle that the mouth should be left physiologically clean. Now what does so most effectually? Fresh fruit certainly does: not only the dilute sugars, but the acids, the aromatic and even the acrid substance in the fruit do so most effectually. Fruit contains but little nutriment, and its real value is hygienic and not nutritive; much less is it a digestive tonic. . . . Fruit leaves the mouth in an hygienic state" (pp. 42-43).
There is only one proper solution to the problem: primarily we must direct our immediate efforts to teaching the teachers of physiology the elements of the physiology of oral hygiene and try to bring home to them the stupendous havoc in the teeth and other parts which erroneous teaching or the absence of teaching has given rise to in the past. Then nurses, health visitors, medical men, and dentists will become able to teach harmoniously, and then the fundamental principles of physiology, although consciously unknown to the multitude, will establish customs, habits, and current knowledge which will wipe out one of the darkest and most widespread stains of our civilization" (p. 19).
Examining the cumulative report of 1,068 cases, the following points are revealed. The data referred to are found in tables I and II and are blocked out in percentage form on graphs I and II.
(1) In the "caries period," three to six years of age, (a) a moderate difference in the percentage incidence of caries is shown on the un- [3] [4] [5] [6] year and the 0-6 year periods, respectively. The mathematical data are taken from the tables I and II, where they may be studied to greater advantage. 2 The author's graphs (six) were not properly prepared for satisfactory reproduction. Thus, for the moment, it would seem that the thesis is upheld.
(f) There is, however, one point that should be noted here, since it comes from this 3-6 year period. Of children living on rigorously hygienic diets, as defined by the quotations, 38.2 per cent present mouths with obvious caries. This is better, indeed, than the 59.5 per cent on unhygienic diets; but it nonetheless materially weakens the validity of a thesis which would hold that (9, p. 87) "dental caries and consequent and concomitant diseases will soon practically cease to exist in all families which are brought up with reasonable care and intelligence," as heretofore defined.
(2) Considering now the last age unit-five to six years of agewe notice that, (a) for all cases seen (164), disregarding their diet groupings, the ratio between caries and immunity is 109:55, or simply as 2: 1. This ratio is changed somewhat in the limited groups, as is shown in the appended summaries. The ratio which is the most unfavorable chances to be in the hygienic group of cases. The hygienic diets are not found associated preponderantly with non-caries. Indeed, the converse is seen to be the case-in the noncarious cases there are the very fewest on hygienic diets.
(c) In the listings under carious mouths, the Unhygienic: Hygienic ratio is approximately as 5:3 and the corresponding Unhygienic: Hygienic ratio in the non-carious mouths is 5:2 (25 and 16 cases on line F, and 10 and 4 cases on line G, respectively). Here again the smaller proportion of hygienic diets is found in the immune group of cases. It should also be noted that this ratio for all the cases in this age group (35:20) is practically as 5:3.
(d) Although in each observation some numerical disadvantage was seen against the cases on hygienic diets, not enough disproportion was present to be significant. For the method used, I look upon these ratios as fairly similar, the slight variations noted being of value only to prevent equivocal readings, such as might arise if the small advantages were on the opposite side of the neutral point. The figures, then, show a fairly constant incidence of caries or immunity regardless of the "physiological" oral hygiene of the diets.
From this, the point may well be taken that the tentative conclusions elicited from the 3-6 year column must be carefully questioned. That column was chosen arbitrarily as representing the "carious period." While this is not disputed, careful note must be taken that the percentage incidence of caries mounts rapidly in that period (30 per cent-41 per cent-67 per cent). Consequently, the 5-6 year group may adequately be judged representative of the end-results in that three-year period. Thus, any contrary findings early in the period (i.e., 3-4 and 4-S years), if included, will naturally invalidate conclusions rightly derived from the "end-results period," that is the 5-6 year group. From the point of view of this dental pathology 419 and its etiology, it will be readily conceded that, in the children about ready for schooling, the essential object of observation and discussion is the "end-result." There is little advantage in a low incidence of caries at three to four years of age, if this low incidence cannot be maintained to later years, even to the six-year period. Therefore, our period of conclusive deduction is that of the "end-results period,"
i.e., in this study, five to six years of age.
iv. Sweets and Dental Caries
The current opinion on sweets is adequately presented by the four following quotations.
"When the diet of the average American child is considered, it is not so astonishing to find that dental caries is a universal malady. Originating as it does from carbohydrate fermentation upon the teeth, no other result could be expected among the children of a nation averaging nearly one hundred pounds of sugar per capita per year. The writer personally believes that in childhood, a well balanced diet, with special emphasis upon the calcium-content of foods, and the elimination of free sugar, would result in practical immunity from dental caries, even in the absence of a rigid system of mouth cleanliness. . . . It is reasonable to believe that susceptibility is mainly in proportion to the consumption of free sugar, and that immunity is acquired, in a great measure, by the absence of free sugar in the dietary. ... Clinical experience and general observation seem to show, however, that the high consumption of starchy food, if unaccompanied by free sugar, does not result in dental decay. In fact the evidence is all against the sugar."-Fones (2) .
"As regards sweets, all are good in that they are salivary stimulants, and all are bad in that they are readily fermentable; and as a general rule it may be said that the ill effects quite outweigh the good effect. They all (practically) leave sugar behind in the mouth to be transformed into lactic acid-chocolates and caramels most, and hard-boiled sweets like toffee least. The old-fashioned "acid drops" are possibly the least harmful."-Pickerill (7, p. 344).
"The two great pitfalls to avoid (in the feeding of children) are sweetening of the food and the giving of pap. Regarding the former there is an almost ineradicable belief that the craving for sugar is a natural instinct in a child. . . . It is an interesting fact that sugar with one exception (honey) always occurs in Nature mixed with a very large proportion of 420 RELATIONS OF DIET TO DENTAL CARIES acid salts and of detergent fibrous tissue, and it is in this harmless state only that the child should get his sugar-namely, as ripe uncooked fruit.
If the sugar allowed the child were extracted by him from, say, sugarcane, he would have to perform a lot of work to get a small quantity, and therefore would not get an excess of it, and what he did get would be in a form that is absolutely harmless. What should be condemned is the giving of sugar in an unnatural, too concentrated form, such as jam, sweets, chocolates, cakes, etc., and especially at wrong times. It should always be remembered in connection with sugar that the craving for it is very easily acquired, and long before anyone is aware of it the child is getting an injurious amount. The addition of sugar to a sufficient diet of bread and potatoes is a case of carting coals to Newcastle!"-Wallace (9, pp. 68-69) . "Foods in the form of sweets, jam, rolls, bread and marmalade, chocolate, etc., are to be condemned absolutely as meal terminals, as their effect is the opposite of fruit, which leaves the mouth in an hygienic state."-Wallace (9, p. 43).
Close examination of the figures, in this study of sweets and caries in 1,068 cases, reveals the following points, all derived from tables and graphs III and IV.
1. In the "caries period" again, three to six years, (a) a moderate difference in the percentage incidence of caries is shown between cases using excess of sweets and a minimum of sweets (53.4 per cent and 32.4 per cent, respectively). There is 21 per cent less caries in those using a minimum of sweets.
(b) Conversely, between the immune cases on an excess of sweets and on a minimum of sweets (46.6 per cent and 67.6 per cent, respectively) there is a like difference of 21 per cent in favor of a minimal use of sweets.
(c) On excess of sweets, the cases with caries show a very slight majority of 53.4 per cent (only 6.8 per cent more than the immune cases). The cases on a minimum of sweets reverse the division-67.6 per cent are immune and only 32.4 per cent are carious. This is a difference of 35.2 per cent in favor of a minimal use of sweets.
(d) Similarly, in lines H and I, we find the Excess-of-Sweets: Minimum-of-Sweets ratios in the canrous cases (196:23) to be roughly as 10: 1, and in the non-carious cases (171:48) to be as 10: 3. Thus far every advantage is for a minimal or moderate use of sweets.
(f) However, as in the analysis for the benefits of "physiological" oral hygiene, there must be noted here an incidence of caries of 32.4 per cent of all the cases on a minimum of sweets. A minimal use of sweets alone, then, cannot be considered a safe-guard against dental caries.
(2) In the "end-results period," in the analysis for "physiological" oral hygiene, we found decisive contradiction of the tentative deductions only weakly founded upon the 3-6 year period. Precisely the same contradiction is determined in this study of sweets. In the 5-6 year period, just before the children enter their schooling, we find the results indicated below. There is an increased incidence of caries on diets at both extremes of sugar consumption. Indeed, the highest Caries: Immunity ratio found in the whole study (expressed in percentages) is 81: 19, which is in this period in the minimum-of-sweets group. (b) For this age the ratios of cases on excess of sweets (D), to the cases on minimum of sweets (E), to the cases on sweets in moderation (0)-that is, the ID: E: 0 ratios-are shown on page 425. As before, but a trifling number of cases in the non-carious group are on diets supposedly necessary for tooth preservation. However, the ratio variation between the groups is slight.
(c) In the carious cases (H) the Excess-of-Sweets: Minimum-of-Sweets ratio is as 19:3, and in the non-carious cases (I) this ratio is Black areas represent the percentages of carious mouths. Light areas represent the percentages of non-carious mouths. A-D group.-On "unhygienic" diets plus sweets in excess. B-E group.-On "hygienic" diets plus a minimum of sweets. The first six columns pertain to the successive six years; the seventh and eighth columns, to the 3-6 year and the 0-6 year periods, respectively. The mathematical data are taken from table V, where they may be studied to greater advantage. a fairly constant incidence of dental caries, regardless of indulgence in sweets or abstinence therefrom. should represent the extremes of the bad and the good groupings, namely, A-D and B-E. These are the unhygienic-plus-excess-sugar grouping and the hygienic-plus-minimum-of-sugar grouping, respectively.
Only one citation need be made from the 3-6 year column: that is to note that, with the combined use of the two dietaries, each recommended as prophylactic against caries, there is still to be found an appreciable incidence of decay-of the thirty-one mouths thus safeguarded, 35.7 per cent of them present the disease obviously.
Turning attention now to the "end-results period"-five to six years of age-the following may be noted. This means that the supposedly bad diet combination, i.e., the A-D grouping, is used by a larger fraction in the non-carious group of children than in the carious.
Thus it is seen that our data give no greater support to advantages that might be aimed for "physiological" oral hygiene and a minimal use of sweets, in combination, than when considered singly. Even when their proposed advantages should be mutually strengthening, if used in combination in actual practice, the desired results again are not borne out by the findings herein recorded. VIII. RESJUME OF T DISCUSSION (1) The mass incidence of dental caries begins at the third year, so the last three years are grouped for study as the "age of the maws incidence of caries." The most informative facts should be found, 430 RELATIONS OF DIET TO DENTAL CARIES then, in the cases from three to six years of age. Analysis of this period gives some support to the two theories. It presents a decreased incidence of carious mouths among the children on diets that fit the description of Wallace for "physiological" oral hygiene (21.3 per cent less than on unhygienic diets). There is also a decreased incidence among the children using a minimal amount of sweets (21.0 per cent less than among those using excess of sweets).
(2) However, the validity of the findings is somewhat decreased by the presence of considerable caries among the children on the advocated diets; 38.2 per cent on "physiological" oral-hygiene diets showed caries; 32.4 per cent of those on a minimum of sweets; and 35.7 per cent of those on these diets in combination. Application of the theories did not completely protect against the disease.
(3) The incidence of caries rises rapidly in the 3-6 year periodfrom 30 per cent to 67 per cent. Thus, findings in the early part may considerably alter results properly derived from the "end-results period," as the last age period of the study has been termed.
To this 5-6 year period the following facts apply:
(a) The Caries: Non-caries ratios are highest in the groups of cases on supposedly protective diets, both singly and in combination, as follows: (4) The variations of this "end-results period" serve to guard against equivocal interpretations that might have arisen had the meagre differences chanced to be on the side advantageous to the theories. But, for the method employed, the differences are so small that they may be all but disregarded. The disproportions are not significant. The study, then, seems to indicate that there is a fairly constant incidence of caries and of immunity in children by the time they reach their school years, regardless of "physiological" oral hygiene of the diets (as defined) and of indulgence in sweets.
IX. SUMMARY AND CONCLUSIONS
Most of the dietetic theories of dental caries speculate too freely upon the anticipated eradication of the disease. Their proponents have not determined whether application of the theories actually brings about the desired results.
The statistical method for a large number of cases, if dealt with without bias, should be of distinct value in such studies. A thesis should gain considerable weight, if controlled study bears it out. Contrariwise, negative findings materially reduce the force of a hypothesis.
The present study included examinations of 1,068 children of preschool age. It is an inquiry into the objective results of application of two prominent theories on the causation and prevention of dental caries. They are the "physiological-oral-hygiene" theory of Wallace and the well-known dictum that sweets decay teeth. Each theory is carefully defined by quotations from proponents.
Methods of study, and the classification and interpretation of data, are described in detail. This is a study of caries obvious to direct inspection without instrumentation.
Each theory is critically considered upon the basis of collected statistical data. The effect of application of the two theories in 432 RELATIONS OF DIET TO DENTAL CARIES combination, which should lend them mutual support, is similarly studied.
The analyses of the cases collected are detailed at length in section VII. Section VIII is a resume of that section.
Since the theories studied are not borne out at all by the clinicalstatistical method employed, their validity must be held in some doubt until otherwise fortified with equally reliable methods or data supporting them. This is not a contention that the theories have been disproved or completely invalidated. It indicates only that their validity has been challenged. Until we have results of further careful research upon them, we must be cautious not to be converted by the mere pictorial impressiveness of the theses. The every-day findings of wholesale decay of teeth in a people living on our artificial dietaries, or who lavishly indulge in candies, jams and sugars, should not alone, or without carefully controlled comparison series, persuade us prematurely to conclusions on this important question.
